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　　　　　　　　　　　　　　　　(ＦａｃｕＵタｏｆＡｇｒicｕltｕｒｅ，ＩＣｏｃｈｉＵｎｉｖｅｒｓitｙ)
　The present paper reports ａ ｃｏｎtinｕａt1?ｎ　ofour　study of yeast cell walls related.to
their metabolism. In the preceding paper　it was reported that the acquisition of resisti-
bility　against　antibiotics　could not be accounted　for by　the chemical　composition of
cell wall｡
　The present investigation has aimed to see the effective method of extraction of inner
cell materials or crude　enzyme and　to observe　the response　of　cell wall under these
treatments.　　　　　　　　　　　　　　　　　　　　　　　　　　，
　　　　　　　　　　　　　　　　　　Materials　and　Methods
　Baker's yeast was used in these investigations｡
　　　　　　　　　　　　　　　　　　　　●　　　　　　　　　　　　　　　　　　　　　　　　　　　　2）The cell wall composotion was surveyed as in the preceding experiment, and the
effect　of　nine　kinds of extraction methods in　extraction　of　innercell　materials　were
examined　and during this　treatment the cell　appearance　was observed　under electron
microscope, type ＳＭ･C2 Shimazu.　It seems reasonable to classify the extraction method
of yeast enzyme into two groups ； one of them is the method by autolysis and the other
is by disintegration of the cell. Thとmethod　by autolysis　can be divided　futher into
･many methods according to the procedure of autolysis. In this eχperiment two methods
of disruption and seven methods of autolysis w^ere used and they are shown in Table １.
These　methods゛ere　perfoi‘゜ed･followi昭　the　procedu「es　given　in　"THE　ＫＯＳＯ’
　　　　　　　　　｡」ＫＥＮＫＹＵ･ＨＯ”with　the ｅχception of the　method of extraction　by sonic　oscillator.
The extraction by sonic　osicillator l was　performed as follows ； yeast was disrupted in
sonic oscillator (10 KC) for 30 mins. and centrifuged. In all extractions 10 gr. of raw
yeast was used　and　nitrogen was measured　in　supernatant fluid, the Kjeldahl method
being used｡
　　　　　　　　　　　　　　　　　　Results　and　Discussion
　Results of ｅχtraction of inner cell materials by various･ methods are shown in Ｔａｂ】el｡
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　3,4)Though the sorts of extracted enzyme differ according to the method of extrction
and　though it　is　questionable　that the amount of　extracted　enzyme　is related to the
extracted total nitrogen, the total nitrogen in extracted materials froin raw yeast used as ａ
barometer of the effect of extraction method as shown in Table 1. It may be concluded
from the results of observation under electron microscope that the cell walls were not
effected by these treatments･｀゛ith the exception of the dis°ption method･ and that ｏ?ｙ
the part adjacent to cell wall was extracted.
　It seems that the Table 1. lend some support to the opinion that it is not necessarily
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Extraction by autolysis
Table
Extraction by cell disruption
Amount･of. ex traded materials
ぺ゜　゛｀-･
　　　　Procedure of autolysisバ
∠ご二・
　With ･toluolWith chloroform
　With toluol and ethyl acetate
・With ethyl acetate
　Dried yeast, with M/15 NaHPO.1
Dried yeast, with water ・ ，
　By freezing and melting
By' grinding method
By soniﾚc∃oscillator
Ni
nl;
in
? ? ?
extracted
?????? ??? ?? ?．??????? ?
45.5
　4.97
-
101.5　　　　　　i　　　l　TotalN. in l g. 0f yeast
゛゛10g. りf Baker's･ yeast w知小ed in each extraction.
needed to disrupt the cell Ｉ。副1in the ｅχtraction of enzyme. As shown in photo 6 and 9
the inner cell ｍ‘ateria↓sof･小SI叩ted cell were　extracted almost perfectly but as the
rate of disruption of both　ｍｅ市ods ・were Ｓ０１０ｗthat　the　amount　of　extracted enzyme
was only ａ small one, it is･therefore-, desirable　to find- out the effective　method of dis-
　　　　　　　　　　　　　　・　　　　　　ぐ　　ゝ゛　Iruption･
　From the fact that a high皿Ｏ!ecular･substance as an enzyme could have been extracted
through the complete cell walls･it‘seems　reasonable to think that the cell wall is no
more　than a framework　which gives physical strength to　the cell and that the mecha-
nism of permeation of materi計sダthrbugK the cell wall　is sustained by ａ substance or
energy mechanism which are broken easily by the action of cell poisons as used in
this experiment. It may be concluded from the results of present and previous inves･
　　　　●　1>2,E,6,7)　　　　　　●’I･,..●●●●●●　　　　　　　　　　　　　　　　　　　・tigations 　　　that the structure　of. yeast cell walls is as　follows ； yeast cell walls
consist of double membrane琵ｈsにmembrane is soluble in NaOH solution (Photo 15）
and water (Photo 14), accordingly .the yeast liberate it into the growth medium, and the
second　membrane　which forms: the framework　of the cell wall　is　fiber　materials　as
shown in　photo 13 and　匯 ｎ叫　brokeねby　the action of dilute alkali and　acid, and the
spaces in the framework are fil】ledwith first membrane ； consequently ａ in water soluble
substance can ･pass through the ぱ11 wall of yeast, but having a barrier at the inner
　　　　　　　　　　　　　　｜　　　　●　・　　　　･F●side of the cell wall･, yeastイdoes not allow ａ material to pass freely through the cell
wall while the yeast is alive. In order
■to
make sure if above reasoning, derived from
the results of　present and previous　investigations, is reasonable or not, it seems that
the structure and mechanism of osmotic' barrier must be studied.
，t　　　　　　　　　　　　　　　”　　　　　　　　･8-18)
　It has been reported△bｙ・many workers　that　the components　of yeast cell wall are
mannose and glucose√and other ･carbbhydrate has never yet been detected. except that
the ｃ叩s?温　mateﾘals　of the　capsulated “ｏ“　fermenting　asporogenous yeast contains
the xylose, but il16yMiｓ収叩戸mdnt the xylose component ゛３s detected (photo 16）‘　ｈ
the preceding paper　’ｗｅ related this component as　Ｓｏｎ!ething as　ａ kind of pentose,
possibly ribose. The authors･ correct it here.　　　　　　　　　’I
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　　　　　　　　　ムい　●●　　　　　　　●・　”’ Summary　：　● ’ い　．白　　　　　　　．
　　　　　　　●　　　　　　　　　・　　　　■　　　　　　　　　●　●　　　　　●　　　●・　●ｆ Ｓ　●●　●ｌ●甲　１　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Ｉ’　　　　　　｀　Ｉ　　　　・　Ｉ　．　●
　　From the results.of comparisor!　among　various methods of ｅχtraction of　inner　cell
materials (crude enzyme) of yeast and observation of cell walls under electron microscope
during these trヒatments, it has been　confirmed　that　at　present　it　is　not　necessarily
needed to disrupt the cell wall in extraction of enzyme, and the permeation mechanism
of cell wall was considered.
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Explanation　of　photographs
Raw yeast； Baker's yeast.
Autolysed yeast, in the presence of toltuol.
　　　　　　″　　　　inthe presence of chloroform.
　　　　　　/ｚ　　　　　inthe precence of.toluoland ethyl acetate.
　　　　　　″　　　　inthe precence of ethyl acetate.
Disrupted yeast, by grinding method.
Autolysed yeast, (dried yeast) in the precenceｏ□/15 M. NaHPO4.
　　　　　　´ｚ　　　　combinedmethod of freezingand melting･
Disrupted yeast, by sonic oscillator（10 KC) for 30 mins.
Whole yeast celJs；Ｓ.ｃぴcvisiac
Cell walls of the S. cぴｃｖiｓｉａｅ
The second membrane (framework of cell wall), obtained by grinding with
　grass powder.
13.　Fiber structure of the second membrane, pertial hydrolysates of cell wall with
　H2SO4
14.　Paper chromatogram of the carbohydrate components of cell walls.
　　　　　　　A. 1. Glucose
　　　　　　　　　　2.Mannose and Galactose
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Hydrolysates of the in water soluble fraction of cell walls.
In water soluble fraction of cell walls.
Hydrolysates of second membrane (ｉｎNaOH solution soluble fraction
of cell walls).
Hydrolysates 0f the in NaOH solution soluble fraction of cell walls.
Standard sugars, mannose and galactose｡
　　　　　″　　　　　arabinoseand glucose.
Standard sugars, ribose, xylose, mannose and glucose･
Hydrolysates of the in NaOH solution soluble fraction of cell walls.
2 + ribose
2ギxylose
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